Movie captions
Supplementary Movie 1: Real time video showing the trajectory of the device performing a figure of eight. This was achieved only by varying the frequency and amplitude of the applied field. The device is on the fluid-air interface.
Supplementary Movie 2:
Real time video showing the propulsion of the device in a magnetic field of 2.5 mT oscillating at 50 Hz. In this case the experimental setup is parallel to the Earth's magnetic field. This demonstrates the swimming regime in which the device is migrating along its principal axis (i.e. the line joining the two magnetic particles).
Supplementary Movie 3:
Real time video, showing the propulsion of the device in a magnetic field of 0.9 mT oscillating at 150 Hz. In this case the experimental setup is parallel to the Earth's magnetic field. This demonstrates another swimming regime, during which the device is migrating in a direction perpendicular to its principal axis.
Supplementary Figure 1.
Simulated dependencies of the average speed of the swimmer on frequency (dimensionless) for a parallel (a) and perpendicular (b) bias field. Three distinct swimming behaviours are observed (depicted in different colours): no or very slow swimming (yellow), incoherent swimming (green) and stable swimming (purple). The externally applied oscillating field is almost uniaxial (1% aspect ratio) to mimic the uniaxial field in experiment and the bias field is 0.5% of the maximum external field. The rest of the parameters are the same as in Ref. [23] . Initially, the swimmer is aligned with its primary axis along the bias field as in the experiments.
Supplementary Figure 2.
Dependence of the average speed of the device (in water) on the external field amplitude at different frequencies: 50 Hz (dark blue circle), 100 Hz (red triangle), and 150 Hz (black square). 
